A statistical analysis of responses to a LibQUAL+™ survey at the University of Colorado at Boulder (UCB) was conducted to investigate factors related to patrons' satisfaction with electronic collections. It was found that a respondent's discipline was not related to his or her satisfaction with the Libraries' electronic collection, nor was the frequency with which the respondent used the Libraries' facilities or used commercial search engines. The factors significantly related to users' satisfaction with electronic collections were the frequency with which they used the Libraries' Web site, and, most interestingly, the physical library they most often visited.
he University Libraries at UCB in recent years began to spend a majority of the materials budget on electronic, as opposed to print, resources (over 56% in Fiscal Year 2007 -2008 . Reallocating monies in this manner appears to be in concert with patrons' desires. 1 And although both UCB and the Association of Research Libraries' (ARL) LibQUAL+™ results do indicate that patrons' satisfaction with electronic resources is more than adequate, it is always necessary to seek to improve upon services that garner such a share of a library's resources. In fact, satisfying patrons' desires for electronic information may be the modern research library's primary concern and challenge.
Therefore, the authors decided to determine from 2006 LibQUAL+™ results what factors are related to patrons' satisfaction with electronic information resources. Do perceptions change as patrons use the Libraries more frequently? Is their perception of the UCB Libraries' Web site related to their perception of the electronic collection? To what extent is their use of commercial search engines, their discipline, or the facility they use most often involved? This study seeks to answer these questions so that libraries may find appropriate investment avenues for improving patrons' perceptions of electronic collections. It may not always be enough to simply purchase more databases. While this study will not specifically address budget allocations, the findings suggest that other investments, such as those in personnel, discovery tools, Web site design, or facilities may reap additional returns in this regard.
Methodology
UCB participated in its fourth LibQUAL+™ survey in 2006 and plans on participating in its fifth in 2009. For the purposes of this study, there were 520 usable responses to the 2006 survey. Using Thompson's suggestions for determining the reliability and validity of LibQUAL+™ results, these 520 responses appear to be both reliable and valid (see Appendices A and B for item and factor analysis tables). 2 The responses do, perhaps, overrepresent faculty and graduate students, and this should be borne in mind when results are interpreted (see Appendix C).
LibQUAL+™ provides respondents 22 core statements divided into three dimensions: Library as Place (LP), Information Control (IC), and Affect of Service (AS). LP statements pertain to physical library facilities and equipment, IC to collections, both print and electronic, and AS to levels of staff service. For each of the 22 statements, a respondent ranks the library on a scale of 1-9 three times: once to indicate their desired, or optimal, level of service; once to indicate their minimum, or adequate, level of service; and finally, the respondent rates how he or she perceives the library relative to his or her minimum and desired expectations.
The authors considered all questions related to collections from the LibQUAL+™ instrument to use as a measure of patrons' satisfaction with UCB's electronic collection. Of the 22 core questions in LibQUAL+™, the statement IC-4, "The electronic information resources I need," appeared to be most directly associated with a patron's perception of an electronic collection. It was also decided that, of the three responses given to IC-4 and every other measure in LibQUAL+™, the perceived score would be used, as it has been shown to be the most predictive of overall patron satisfaction. 3 This perceived score of IC-4 being the dependent variable, five independent variables were chosen to determine their relationship to IC-4. Of those five, three were "library use" questions (four answers to these questions are possible: daily, weekly, monthly, quarterly, or nev-er): 1) "How often do you use resources on library premises?"; 2) "How often do you access library resources through a library Web page?"; and finally, 3) "How often do you use Yahoo™, Google™, or nonlibrary gateways for information?" The library premises question was used to determine if a patron's familiarity with library facilities correlated with his or her satisfaction with electronic collections. The authors chose the library Web page question to determine if the more frequent use of these Web sites results in satisfaction with electronic collections. Finally, it was hypothesized that, because only a fraction of UCB's electronic collection is accessible through nonlibrary gateways, frequent use of them may be negatively correlated with a patron's satisfaction with electronic collections. In addition to these use questions, an independent variable of the respondents' age was also considered.
Two additional independent variables were chosen for this study. The first was patron discipline, and the second was responses to the question "What library do you use most often?" This variable was expected to be similar to that of discipline since the five branches (Business, Earth Sciences, Engineering, Math/Physics, and Music) are disciplinary branches. Library choice was disaggregated into users who frequent Norlin Library, UCB's flagship facility in the center of campus, and users who frequent one of UCB's branches: Business, Earth Science, Math-Physics, Music, or Engineering.
Results
The library use and age questions were analyzed using Pearson Correlations because the dependent and independent variables are scale. The discipline and library as place questions were compared to IC-4 using an independent t-test because the independent variables are ordinal and the dependent is scale. These tests were both used to determine if there is significant correlation between the dependent and independent variables. A more in-depth investigation of the results follows in the discussion section.
Library Use Questions
Of the three use questions, as well as the respondents' age, only one was significantly correlated to satisfaction with electronic collections: the frequency with which the respondent uses the Libraries' Web site to access electronic information, which was correlated at -.112 (see table  1 ). Responses to these LibQUAL+™ usage questions decrease in number as use increases: 1=daily use; 2=weekly use; 3=monthly use; 4=quarterly use; 5=never.
This means that, although the Pearson Correlation between IC-4 and use of the Libraries' Web site is negative, the relationship is actually positive-the more frequently the Web site is used, the higher the respondent answers IC-4.
Science, Social Science, and Humanities: Electronic Perception Analysis
An independent t-test demonstrated no significant correlation between discipline and perceptions of the electronic collection. The means, for each discipline, 6.91 for Social Scientists, 6.74 for Humanists, and 6.97 for Scientists demonstrates that the means also had a small difference across the disciplines. Apparently, differences in research methods based on discipline did not affect the perceptions of the electronic resources collection, a somewhat unexpected result (see table 2 ). The five branches of the University Libraries vary in age and size but are generally newer facilities and provide more study space and newer furnishings than Norlin. Because of this discrepancy between Norlin and the branches, the authors decided to disaggregate respondents into Norlin and branch users to determine if perceptions of place were correlated to perceptions of electronic collections. Users of all facilities, of course, have access to the same electronic resources, but an independent t-test demonstrated a statistically significant difference between how Norlin and branch users perceive the quality of these resources (see table 3 ). This table also demonstrates that Norlin users had a lower mean perception of electronic resources (6.78 versus 7.08 for branches).
This result is probably the most important and surprising result of the study: a user's perception of a library as a physical facility seems to have influence on his or her perception of the library's electronic collection.
Because some branch/discipline categories only had 1 or 2 responses (see table 4 ), a correlation specifically on the disciplines using each branch would not provide an accurate representation of how the disciplines viewed the branches and Norlin differently. While this table demonstrates that there are users who are visiting branches that do not necessarily correlate to their disciplines, the majority of users are visiting branches associated with their departments. Therefore, the authors ran correlations on the broad disciplinary categories (sciences, social sciences, and humanities) on Norlin and branches. No significant correlation was found between discipline and the branch used, which is similar to the results discovered in the earlier section of this article.
Discussion

Library Use
The only library use or demographic question that was significantly correlated to IC-4 was the frequency with which a patron used the library Web site. Library Web sites operate as the virtual face of the library, for both print and electronic resources, but access to electronic library resources is primarily through the library Web site. While in some cases the difference between libraries' "Web pages" and "catalog" are important, it can be assumed, for the purposes of this survey, that "a library Web page" includes both the Web site and catalog.
The correlation between the use of the Web site and the perception of the electronic collections suggests that the Web site facilitates the discovery of electronic resources. The Web site is the most comprehensive discovery tool for electronic collections in the library. While students' perceptions of the library Web site were satisfactory (perceived score of 6.90 on a 9-point scale), it is important in this constantly changing electronic environment to continually evaluate and improve access to e-resources. Therefore, the Libraries have initiated a series of improvements to the mechanisms that enable discovery of electronic collections. At the time of the LibQUAL+™ survey under analysis, finding an electronic article sometimes required checking two different interfaces. To address this problem, the Libraries have started to load Serials Solutions records into the catalog with coverage loads for all the subscription databases.
A second improvement was to implement an open-URL resolver technology branded "Find it at CU" that examines those coverage loads and links the database information to resources available, either in print or electronically in another database. The Libraries also implemented an electronic records management program that allowed the development of a more robust and clear interface to the databases available at CU-Boulder. The Libraries have also hired a consultant to assist in the redesign of the Libraries' main Web page.
Discipline
While the correlation between usage of the Web site and satisfaction with electronic resources came as no surprise, the lack of correlation between discipline and perceptions of electronic resources did.
There are clear indicators in other studies that discipline does have an effect on how patrons use electronic library resources. 5 There are a number of possible theories for this lack of correlation. The most promising explanation is that the Libraries have been managing their electronic resource budget well. The various subject bibliographers have bought the right electronic collections for their patrons, and there are no significant differences in how various disciplines perceive the resources. That they are purchasing print where print is desired and electronic where it is desired is a possible explanation for this lack of significant difference in satisfaction.
Another possibility that warrants further study using additional sources of data covering longer periods of time is that the differences between disciplines in the print world do not carry over to electronic resources, that differences in scholarly communication narrow as the electronic format becomes the norm. More understanding of information needs and information-seeking behaviors among the disciplines need to be gathered before such a statement could be proven.
While this area did not draw concern as the other areas did, the UCB Libraries have continued to address the needs of patrons when it comes to electronic resources. Disciplines such as computer science have seen a need for current and searchable electronic books and have switched to purchasing material in the electronic arena. The UCB Libraries have continued to expand access across disciplines to back files of serial publications. While some disciplines still prefer the book to be on the shelves, with respect to serials more and more interest has been seen in switching to additional access online.
There are six libraries at UCB, five of which-the "branches"-focus on particular disciplines. While the broad dis-ciplines for the branches versus Norlin users did not correlate to perceptions of electronic resources, this does not necessarily mean there is not a possible correlation between facility and perceptions of collections. It is possible that branches have higher satisfaction ratings because they are embedded with their patrons. The patrons go to class across the hall from the library or even in the library itself. The librarian can be a constant presence in their academic careers. While this LibQUAL+™ set was not large enough or detailed enough to demonstrate a correlation based on the individual disciplines served by the branches, this is an area that warrants further study. It is possible that more than chairs, study space, and recent remodels affect a user's perception of resources in a particular place.
Library as Place
The most important discovery of this study was that there was a significant correlation between the patron's perception of the electronic resources available to them and the library he or she most frequently used. Newer facilities with more study space, regardless of a patron's age, discipline, or frequency of use, were significantly related to patron perceptions of e-resources. Why a user's experience in a facility is tied to his or her experience of its virtual presence is a matter of great interest and certainly requires more study.
But libraries are not alone in recognizing this phenomenon. Recent research in business and marketing communities suggests that there is a strong tie between online and physical sales patterns. For instance, Browne et. al. found that companies' Web sites can drive sales in physical locations. 6 Known as "multi-channel" marketing or retailing, where online and physical retail presences act as individual "channels," it has also been shown that a user's consistency of experience between these channels is an important predictor of his or her satisfaction. In an empirical study of nearly 600 consumers, it was found that
[there] is the need for customers to have a consistent experience across all of the channels that they use in communicating with the supplier. Indeed, such is the importance of 'consistency of experience' that determining how it can be achieved must become a priority for multichannel marketers. Our findings also have implications for market researchers, suggesting that crosschannel experience consistency and perceived channel choice need to be tracked as thoroughly as many organisations already track satisfaction levels with individual channels. Market researchers, like market strategists, need to build bridges between channel silos. 7 An inconsistency across these channels (a satisfactory Web site but a displeasing building, or the reverse) can lead to diminished levels of overall customer satisfaction.
The results of this study corroborate such findings. Though overall satisfaction levels of UCB users with the electronic "channel" of library services remain quite high, at least as measured by LibQUAL+™ and as compared against ARL averages, the consistency of experience of Norlin users does not seem to be as positive as that of UCB branch library users. Mean ratings that branch users gave electronic collections were 3 percent higher than those of Norlin users; they also gave "Library as Place" perceived means that were 8 percent higher than Norlin users. Again, these were statistically significant results that indicate an inconsistency of experience.
This correlation gives serious pause to predictions of the demise of the physical library, as succinctly stated by Charles Martell:
The construction of new libraries will diminish, and within twentyfive years the physical symbol of the library will no longer be a viable representation of functionality. 8 Just as physical retailing has not met its demise, it is possible that the physical library will continue to play a vital role on the campuses of colleges and universities throughout the world, simply because in the user's mind these facilities are not divorced from the electronic resources they provide. They may transform their use of assignable square feet, but the need for facilities that bring people and information together may survive, and users' perceptions of those facilities could influence their perception of the virtual extensions of those facilities.
To improve Norlin users' perceptions of electronic collections, then, there is more UCB can do than simply purchasing more online indexes, e-books, and electronic journal subscriptions and back files. They can invest in Norlin as a physical space and improve the consistency of its users' experiences. And indeed, they are already doing so. The remodel of the "Research Floor" included consultation rooms and brought together staff that had been scattered all over the library, which follows more closely the branch model. It also provided students with access to the librarians in their disciplines in a dedicated place rather than requiring them to discover where the librarian for their discipline is hidden. These remodels will hopefully result in a loss of correlation between the perceptions of the electronic collection between branch and Norlin users.
While this remodeling of the library is a good first step, it is but the first phase of a five-phase "Norlin Renaissance" plan that intends to return the building to the state that inspired the University's motto: "Let your light shine." This motto was inspired by a 3-story convex glass wall that once lit the center of campus but has since been covered by successive expansion projects. Should the campus decide to invest in this opportunity, there is reason to believe the return will not be limited to increased satisfaction with Norlin itself, but with all library services, both physical and virtual.
Future of the Physical and Electronic Library
This finding that the user's experience in a physical library is correlated to his or her perception of that library's electronic collection suggests that a successful investment strategy is one of integration, rather than disintegration, of print and electronic resources, services, and facilities in college and research libraries. Libraries still need books, and they also need to provide the space, expertise, equipment, and Web-based tools to discover the electronic resources. If user perceptions reveal an integrated physical and virtual library, libraries can and should respond with integrated investments, attention, and noncapital resources.
Recent literature on the future of "library as place" corroborates this thesis of integration. Some studies support the notion that physical facilities must evolve from the model of a warehouse of books to an area of technology and congregation. 9 Literature on this "information commons" model of library facilities abounds. 10 And the model appears to be successful: Shill and Tonner found, in fact, that 80 percent of libraries that underwent major new construction or renovation projects between 1995 and 2002, and converted space specifically to provide more dataports, public computers, seats with wireless access, improved telecommunication services, natural lighting, and user work spaces (among other variables) increased use of their facilities at a median rate of over 37 percent. 11 This study suggests that future research on the "library as place" and the "digital library" include investigations on how they affect each other. College and research libraries can no longer conceive of their physical and virtual services as silos that users experience independently. They must understand that walk-in traffic statistics include in many cases the same individuals who are represented as "page views" on their Web sites and "downloads" in their e-resource data. Users visit the library virtually and physically, and research librarians must develop an understanding of not only how and why they use libraries in these different channels but how use in one affects perceptions of another. The correlation in this study is only a tentative beginning to this understanding.
Conclusion
At UCB, LibQUAL+™ results have shown, as expected, a correlation between use of the library Web site and perceptions of the e-resources collection. Interestingly, the correlation between discipline and e-resources perceptions is not significant. This difference could be explained by intelligent purchasing by the University Libraries or could signal a shift in use and expectations of e-resources by discipline.
But, most significantly, a correlation between place and e-resources was demonstrated. This correlation demonstrates the possibility that, despite a shift to more electronic usage of library resources, physical space is still an important factor in perceptions of resources. Investing in aesthetically pleasing facilities with ample study space and customized services could yield as much return in satisfied patrons as investing in electronic materials.
This study of one institution, in one year, can only be a start to this discussion. As libraries struggle to determine their place and future in a more electronic age, these data demonstrate, for UCB at least, that the physical component of the library must remain an integral part of the discussion. Table ( Note. "AS" = Affect of Service measure; "IC" = Information Control measure; "LP" = Library as Place measure. Pattern/structure coefficients greater than |0.40| are bold. 
aPPeNDIx a Item analysis
aPPeNDIx C Respondents Profile
